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“Tn the present small treatise I set forth some matters of interest to 
all observers of natural phenomena to look at and consider.’’—GALILEO, 
Sidereus Nuncius, 1610. 
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THE ROTATION OF DOMES. 


BY PROF. G. W. HOUGH, DEARBORN OBSERVATORY. 


During recent years a great deal of attention has been 
given to the construction of domes for large telescopes. As 
a number of principles are involved, the problem of a per- 
fect dome is one of great difficulty. The first and principal 
requisite is safety for the instrument. The dome, whether 
hemispherical or cylindrical, must be strong enough and 


have sufficient weight to resist any ordinary gale of wind. 

For the covering, the material is usually wood, sheet- 
iron or paper. I presume most of the domes, both large 
and small, in the United States, are covered with sheet-tin, 
attached to a wooden frame. 

Whatever the material may be, the structure when com- 
pleted will have considerable weight, and hence will re- 
_ quire a corresponding force to remove it. 

The dome is usually mounted on balls, or wheels attached 
to a live-ring and resting in a hollow single track, or on 
two parallel rails. 

Whatever method has been adopted, the structure when 
completed is readily revolved with ease and celerity, but in 
the course of a few years, it is found to goa good deal harder 
and in some cases to become practically useless. 

Now I venture to say this has been the history of most 
large domes in the United States. I mean those covering 
a 12-inch object-glass or upwards. By reducing the weight 
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to the smallest practicable limit and constructing the tracks 
and running-gear in the best manner known toe modern 
mechanics, a great dome may be rotated with compara- 
tive ease. But in the course of time there will be a little 
settling of the track in one place, a slight warping in an- 
other and considerable rust about the whole running 
mechanism. The consequence will be increased friction 
and difficulty of rotation. 

It might be objected that the settling, warping, rust, ete. 
are not necessary. In this case we need not speculate but 
simply take the result of experience. So far as rusting is 
concerned, it is simply impracticable for the astronomer to 
polish up some hundreds of square feet of cast iron or steel, 
used for the tracks, wheels, etc. 

The question then presents itself, What shall be done with 
a great dome to make it readily usable? We think there 
is only one correct answer, viz: to employ a mechanical 
motion for rotating it. It becomes also an important ques- 
tion in the construction of the great domes of the future, 
whether extraordinary expense shall be incurred in their 
construction, in order to secure easy running, or whether, 
as amatter of economy and convenience, they shall be ar- 
ranged to rotate by mechanical power. 

For observatories located in cities or towns, having a 
water supply, perhaps a hydraulic motor would be most 
convenient aad require less attention than any other. 
Where water-power is not accessible, a gas-engine, will 
answer the purpose admirably. 

The dome originally built to cover the 18-inch Refractor of 
the Dearborn observatory, after a few years’ use, became 
totally unmanageable, and a new one was constructed of a 
cylindrical form. The instrument is mounted at 70 feet 
above the surface of the ground, and the structure was 
made heavy enough to resist any ordinary gale of wind by 
its own weight. Hence, however, well the running-gear 
may be constructed it would require considerable force to 
rotate it- 

It is arranged to turn with a crank and gearing, one rev- 
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olution of the crank, moving the dome one and eight-tenths 
inches. As the circumference is about 100 feet, it requires 
666 revolutions of the crank for one of the dome. 

The pull on the crank of one foot radius, varies from 
twelve pounds to 20 pounds. In cold weather, when not 
well oiled it may occasionally exceed this limit. Knowing 
these facts, it may readily be inferred that the observer, 
turns the crank as little as possible, for if he pulls a twenty 
pound crank for one minute he will want to take a rest of 
5 minutes at least. The physical labor involved in rotating 
such adome through 180 degrees, does not leave the ob- 
server in the best condition for making observations. To 
obviate the difficulty, our work on any night was usually 
arranged for a limited region of the heavens. 

A short time since, a small gas-engine of one-quarter 
horse-power was purchased, which is placed in an anti-room 
and connected with the crank-shaft by means of bevel-gear 
and counter-shaft. This motor occupies a floor space two 
feet eight inches by two feet, and a total height of four 
feet two inches. It is started instantly and is geared to rotate 
the dome through 180 degrees in five one-half minutes. 
About one-half the nominal power of the engine is used, 
the surplus being held in reserve for increased friction due 
tocold weather or other causes. For turning only a few 
feet, the crank is used as formerly. With this arrangement 
one can observe with ease and comfort in any region of the 
heavens on the same night. And with the exception of the 
time lost in waiting our great dome is now as manageable 
as one of smaller size. 

The cost of running such anengine is stated to be one 
and one-fourth cents per hour, in London, probably about 
two cents here, sothat the expense for power is a matter 
of no consequence. 

In order to secure the greatest benefit, the motor should 
be of sufficient power, placed a distance from the observing 
room, and should be made to drive a counter-shaft contin- 


uously during the whole time that observations are in _pro- 
gress, so that it would be simply necessary to shift a lever, 
in order to rotate the dome in either direction. The cost 
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for one-hurse power would not amount to twenty five cents 
per night. 

In view of what has already been said, we believe the ro- 
tating of great domes, as a matter of economy and conven- 
ience, should be done by mechanical power. 





At the meeting of the Royal astronomical society, May 
11, Professor C. PritcHarD of Oxford gave an account of 
his recent expedition to Cairo, and of the work on which he 
has for the last two years been engaged; viz., the measure- 
ment of the magnitude of the stars visible to the naked eye 
from the pole to the equator, including at present all those 
brighter than the fifth magnitude.—Science. 





SIRIUS. 


REV. N. M. MANN, ROCHESTER, N. Y. 





Readers of the MEssENGER who take an interest in the de- 
termination of double-star orbits—and I doubt not there are 
many—are under special obligations for the report of observa- 
tions recently made on Sirius in the June number. Clark’s 
companion thus far answers to Bessel’s hypothetical com- 
panion whose existence and orbit were inferred from the 
perturbations of the great star. Their identity, if not ab- 
solutely established. is beyond reasonable doubt; and calen- 
lations on the one may confidently be combined with obser- 
vations on the other until the next perihelion passage is 
made. That will be in about ten years, and close attention 
will of course be given to this most interesting object as 
long as it can be seen. Its distance will diminish in that 
time from 9” to 1".25 and it will pass through 150° of its 
orbit. 

Observations of this star are difficult and discordant on 
account of the minuteness of one object and the overpower- 
ing brightness of the other, which kept the most acute ob- 
servers from seeing the companion at all until 1862. From 
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some sixty observations accessible to me, made between 1862 
and 1880, I obtained these four positions: 


80° 1864.090 
70° 1868.470 
60° 1873.343 
50° 1878.263 





These, checked by PETER’s and Auwexs’ deductions on the 
hypothetical companion, enables me to cast an orbit which 
yielded the following elements: 


T 1892.859 
a 49.667 years 
SE 8°.9 
; 51°.5 
cs 251°. 
e 0.75 
a 8’65 


Comparison with the observations gave fair support to 
this, but the last position, being but a little past the apsis 
of the apparent orbit, the result could hardly be definitive, 
The observations made within the present year give another 
point, and enable me to correct those before taken. The 
five positions udtimately reached are these (Eq. 1889): 


80° 1864.076 
70° 1868.500 
60° 1873.447 
50° 1878.499 
40° 1883.043 


Holding the orbit within about the period assigned to it 
by AUWERs in 1864, elements were obtained as follows: 


T 1893.182 

a 49.46 years 
10°.2 

7 53° 

‘ 250°.1 

e 0.7515 

a 8°31 


Two calculations on the hypothetical star, from observa- 
tions on Sirius before ever the companion was seen, are be- 
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fore me, and are hereset in comparison with this last result. 
’ 
Perers. AUWERS. ABOVE ELEMENTS. 


T (last passage but one) 1791.431 1793.89 1794.262. 


Annual motion 7°.1875 1°.28475 T°. 2786 
r 50.01 yrs. 49.418 yrs. 49.46 yrs. 
E 0.7994 0.6010 0.7515 


The work has been done by a graphical process. Analyt- 
ics and time will modify the result somewhat, but not very 
materially, I think. The distance is the most uncertain 
element, adding to the embarrassment of an uncertain paral- 
lax in any effort to determine the mass of the system. But 
if the parallax is as great as 0’.27, and tie mean distance of 
the companion from the primary is not more than 831, the 
system of Sirius cannot be more than 12 times the mass of 
our Sun. If all the measures are considered the distance of 
the components may be one second greater, swelling the 
mass to about 16 times the sun. But this is small in 
comparison to the estimates that have been made from pho- 
tometry. 


wlien 





On «a method of determining the index error of a Meridian 
circle, at any instant, depending upon the observed Polar 
distance of Polaris. (By Witu1am A. Rocers, of Cam- 
bridge, Mass.) 


The three methods which are commonly employed in the 
determination of the index error of a meridian circle are 
the following: 


(a.) The reading of the circle for the nadir point deter- 
mined by the coincidence of the real and the reflected images 
of the central thread of the transit-reticule formed by re- 
flection from the surface of mercury. This reading, which 
is a function of the latitude, will give the index error under 
the name of the ‘‘zenith-point correction,”’ 

(b.) The mean of the observed zenith distances of fun- 
damental stars situated symmetrically with respect to the 
zenith, when compared with the corresponding tabular 
zenith distances, will yield the zenith-point correction in- 
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dependent of the refraction of the stars observed, since, 

For stars south of the zenith, z=(@—4) — Refraction, 
and 

For stars north of the zenith, z= —(?—4) + Refraction. 

(c.) A comparison of the observed with the tabular polar 
distances of fundamental stars symmetrically distributed in 
declination from the pole to a puint as far south as the re- 
fraction can be securely determined, will give the index er- 
ror under the-form of a polar-point correction. The index 
error determined in this way, however, involves the system- 
atic errors in declination of the fundamental system 
through which the observations are reduced. On the other 
hand, ifthe fundamental system is really free from this 
class of errors, this method furnishes the data for an ap- 
proximate determination of the periodic errors of the circle. 

At Washington, and at most other first-class observa- 
tories, the first method is employed. At Greenwich, both, 
the first and second methods are in use, the value adopted 
for any day being the mean results given by the two meth- 
ods. At Harvard College observatory, the third method is 
employed in all differential observations. 

Each method has its advantages, and also its disadvan- 
tages. In the use of the first method, either the latitude 
must be considered as known, or else it must enter as un- 
known quantity into the equations of condition formed 
from the observations. Easy reference to a fixed point 
would seem to be about the only advantage that can be 
claimed for this method. Except for this there would seem 
to be no good reason why we should measure a quantity 
which is not the quantity sought. Polar distance is the co- 
ordinate to be directly measured, and the polar-point cor- 
rection is the correction needed. This can be obtained by 
observing the polar distance of the Pole-star at both the 
upper and lower culminations. This method has been ex- 
clusively followed for the past five years in the series of ob- 
servations undertaken by the writer, for the determination 
of the absolute co-ordinates of about one hundred stars 
between the first and fourth magnitudes. The defect of 
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this method consists in the requirement that the index er- 
ror of the circle must remain constant between two adja- 
cent culminations. 

It is proposed to verify the constancy of this quantity in 
the following way. ; 

It has been found that the reversible level invented by 
Mr. JoHN CLark of the United States Coast Survey serves 
in the most admirable way to define a fixed reference plane. 
The reading of the microscopes of the Harvard College 
Meridian Cirele for the indicated zero of the level, which is 
attached to the cube of the telescope, has now been contin- 
ued without interruption for nearly two years. A_ provis- 
ional discussion of the results shows that the reference 
plane thus indicated remains nearly invariable, —certainly 
it is more steady than the position of the mean of the mi- 
croscopes upon the circular frame upon which they are 
mounted with respect to the position of the circle itself. 

It is proposed to mount a level of this form upon a _hori- 
zontal table attached to an arm having an angle with the 
axis of the earth nearly equal to the polar distance of Polaris 
when the telescope is set at this polar distance. If the 
lower end of this arm is mounted upon centres, and if there 
is attached to the upper end a micrometer screw which is 
tangent to the are of revolution, it is obvious that, when 
the reading of the screw for either culmination of Polaris is 
known, we can measure the deviation of the optical axis of 
the telescope from this plane by reading the circle, the level, 
and the index of the micrometer screw. In this way acon- 
stant watch may bekept upon the position of the micro. 
scopes with respect to the circle. The whole apparatus 
may be conveniently attached to the cube of the telescope. 
The steadiness of both the level and the microscopes may 
be inferred from the following readings of the circle for the 
zero line of the level. They involve the accidental errors 
of reading both of the mioroscopes and of the level, as well 
as actual changes in the position of the mean of the four 
microscopes. That part of the change which is due to the 
latter cause will be determined when the observations of 
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Polaris are reduced. Only the seconds of are are given. 











Circle Circle Circle 
Date. Reading Date. Reading. Date. Reading. 
1883. 1883. . 1883. . 
Feb. 7 57.3 March 7 57.6 March 28 57.3 
11 58.8 8 55.7 28 57.5 
13 59.8 11 57.4 29 58.5 
18 58.7 12 56.5 29 59.8 
19 58.3 13 57.5 30 59.3 
23 54.9 15 57.6 {April 1 60.3 
23 56.4 15 59.4 2 56.6 
25 55.9 21 57.9 3 57.0 
27 58.6 22 57.4 6 57.4 
March 2 56.8 24 59.2 
2 57.4 26 60.1 





























THE SOLAR ECLIPSE OF MAY 6, 1883. 

[The following interesting account of the ovservations of 
the American aud Foreign astronomers is kindly furnished 
by Mr. Winslow Upton, a member of the American Expe- 
dition from the Signal Service office, Washington, D. C.— 
Ed.] 

The U. 8S. S. Hartford, which had conveyed the American 
and English observers from Callao, Peru, steamed away to 
Tahati on the 22d of April, leaving four of her officers and 
ten of her crew to assist in the observations. The American 
members of the party were Professor EK. S. Holden, Mr. C. 
H. Rockwell, Dr. C. 8S. Hastings, Mr. E. D. Preston, Mr. 
W. Upton and Ensign S. J. Brown. The English mem- 
bers were Mr. H. A. Lawrence and Mr. C. R. Woods, both of 
South Kensington, London, and commissioned by the Roy- 
al Society to do photographic and spectroscopic work com- 
bined. A few hours after the departure of the Hartford, 
the French man-of-war L’Eclaireur arrived, bringing the 
following scientists: M. Janssen, eminent for his work in 
the department of physics; M. Trouvelot, formerly of Cam- 
bridge, Mass.; M. Tacchini, the successor of Father Seechi 
at Rome; M. Palisa, the discoverer of many asteroids, and 
M. Pasteur, a skilful photographer. This party located at 
a short distance from the former, the two working indepen- 
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dently while maintaining cordial relations with each other. 

The two weeks preceding the eclipse were spent in prepa- 
ation, and in making the preliminary observations. The 
weather was uniformly pleasant, with the exception of one 
severe rain-storm on May 4, though there was always the 
flying clouds characteristic of the trade-wind region, and 
numerous light tropical showers. The several observatories 
were constructed either of tents or of a wooden framework 
with canvas sides and roof. In the first of these was a 64- 
inch equatorial used by Professor Holden in his search for 
intra-Mercurial planets; in the second a 6} and a4 1-10-inch 
equatorial, fitted each with a spectroscope, and used by 
Messrs. Rockwell and Hastings. The third tent contained 
a transit instrument and chronograph; while in the tent 
adjoining was a pendulum belonging to the United States 
coast survey, which improved the opportunity furnished by 
this expedition for making observations on the force of 
gravity. These instruments were used by Messrs. Preston 
and Brown. In the open air near by were mounted the 
photoheliograph, equatorial stand and siderostat, which en- 
abled the English photographers, Messrs. Lawrence and 
Woods, assisted by Mr. Qualtrough of the Hartford, to op- 
erate eleven cameras at the same time. Adjoining these instru- 
ments were several telescopes portably mounted—a 23-inch 
equatorial] used by Mr. Preston to note the times of contacts, 
and by Dr. Dixon of the Hartford to make a sketch of the 
corona; a similar equatorial equipped with a polariscope and 
used by Mr. Preston, assisted by Mr. Doyle of the Hartford, 
and the linear spectroscope used by Mr. Brown, which was 
secured to the former instrument. A little removed from 
these, under the shade of high cocoanut trees, was the in- 
strument shelter containing the meteorological instruments, 
and in an adjoining open space the radiation thermometers, 
anemometer and equatorial used by Mr. Upton. The latter 
was of 23 inches aperature and furnished with a 30° prism 
placed in front of the objective, by which the spectrum of 
the corona could be examined. 


On the morning of May 6 it seemed as if the preparations 
of the observers would be for naught, as the sky was over- 
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east and the clouds threatened rain. Fortunately, after 
several showers, the sky cleared before the time of first con- 
tact, and though flying clouds concealed the sun at times, 
the observations were successfully made. A thin cloud par- 
tially concealed the corona for a few seconds in the first 
minute of totality, but with this exception the sky was 
clear during the critical period of totality, though the ‘at- 
mosphere was at no time wholly free from haziness. 

The report of the observations to the National Academy, 
under whose auspices the expidition was conducted, will 
contain the details of the observations. Some of the results 
obtained can, however, be stated at the present time. 

The length of the total phase, five minutes 24 seconds, 
made this eclipse especially adapted for searching for intra- 
Mercurial planets. The opportunity was improved by Pro- 
fessor Holden and by M. Palisa of the French party, but no 
new objects were discovered. At the same time photo- 
graphs of the sky in the vicinity of the sun were obtained 
by M. Pasteur and M. Trouvelot devoted a portion of 
the time of totality to the same search without the discov- 
ery of any new object. The spectroscopic observations 
give interesting results, especially those made by Dr. Hast- 
ings. He used a 60° prism attached to a 64-inch equato- 
rial there being two total reflecting prisms placed out- 
side the slit, so that the spectrum of two opposite sides of 
the sun could be brought into juxtaposition and simulta- 
neously examined, This was used to note the appearance 
of the green line in the coronal spectrum, known as the 
1474 line, on the eastern and western limbs of the Sun, and 
their relative changes during the progress of. the eclipse. 
It was found that at the beginning of totality the 1474 line 
on the eastern limb was about 12° in length and very bright, 
while on the western limb it was 4° in length and very 
faint. As the eclipse progressed this inequality vanished; 
the two lines became sensibly equal at mid eclipse, while 
at the close of totality the conditions of the beginning 
were again noted, the line on the western limb being the 
longer and brighter. Since so large a change is much 
greater than would be due to the moon’s motion alone, the 
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observation is regarded by Dr. Hastings as furnishing con- 
clusive proof that the outer corona is in the main due to 
diffraction. The same observer noted the D line dark in 
the coronal spectrum. The other spectroscopic observa- 
tious gave bright hydrogen and magnesium lines in the cor- 
ona, and the relative heights and brightness of the rings 
C, D, and 1474 were estimated. Observations with the 
polariscope indicated radial polarization. 

The corona was bright, and characterized by five well-de- 
fined streamers; the chromosphere was quiescent and but 
few prominences were observed. The azimuths and dis- 
tances from each other of the shadow fringes at the begin- 
ning and end of totalty were also determined and the usual 
contact observations made. Then meteorological observa- 
tions showed a well-defined rise in barometric pressure, a 
rise in humidity, and a fall in temperature to that of night. 
The radiation instruments indicated that the receipt of heat 
by the earth was almost wholly checked. The direction of 
the wind was unchanged and its veloctiy uniform. 

The English photographers obtained a complete series of 
negatives of the corona, giving its detail to the outer limits, 
and also negatives of its spectrum, showing bright lines. 
The phenomenon of the ‘‘reversal of lines’’ at the beginning 
and end of totality was also successfully photographed. The 
French astronomers also acheived success in their obser- 
vations. M. Janssen saw dark lines in the coronal spectrum, 
and M. Tacchini in a spectrum similar to that of comets 
in one of the coronal streamers. A series of coronal pho- 
tographs was also obtained. 

It will be seen from the above that results of consider- 
able scientific interest were obtained by the observations of 
this eclipse. The voyage to the remote station on Caroline 
Islands was a pleasant one, though devoid of incidents of 
special note. That portion made in the United States 
steamer Hartford from Callao, Peru, to the island and thence 
to Honolulu, was under specially agreeable conditions, and 
the members owe much of the comfort experienced on the 
voyage and of the success obtained in the observations to 
the numerous attentions and active co-operation of the 
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officers of the ship. The weather was uniformly good; no 
storms were experienced, and clear skies with steady winds 
were, almost without exception, the conditions of each 
day. On the trip from Caroline Island to Honolulu a stop 
of four days was made at Hilo, Hawaii, which gave the 
members of the expedition an opportunity to visit the ac- 
tive voleano of Kilauea. 





D°’ARREST’S COMET. * 





L. MAHILLON. 





On the 27th of June 1851, p’ARREsT at Leipsic discovered 
a comet of exceptionally feeble brightness. After the 
comet had been followed for fifteen days p’ARREST and 
Yvon VILLARCEAN announced almost simultaneously that 
its observed motion corresponded to an elliptic orbit, and 
that the new comet should therefore be ranked among the 
comets called periodic, which return at regular intervals to 
the part of their course near the Sun, where only they are 
visible. The comet was observed during about a hundred 
days; the discussion ofits positions led Yvon VILLARCEAN 
to assign to it a period of about six and one-half years, and 
an orbit which in the part farthest from the sun approached 
sensibly the orbit of the giant planet of our system, the 
mighty Jupiter, whose mass is about 340 times greater than 
that of the earth and whose influence might, therefore, mod- 
ify the path of the comet and complicate the determinations 
of the epoch of its return. 


It would be difficult to give an idea of the length of the 
calculations which led to the determination of its period. 
The task was, however, undertaken, and on the Ist of June, 
1857 Yvon VILLARCEAN announced in the ‘‘Comtes Rendus de 
l’ Academie des Science de Paris’? the return of the comet for 
the winter of 1857-58. According to the ephemerides which 


* Translated from “Ciel et Terre,” April 15th, 1883, by H. C. WiLson. 
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were appended to the memoir in question Yvon VILLAR- 
CEAN announced that the comet could not be seen in the 
northern hemisphere and he communicated his results to 
the observers of southern countries. On Dec. 4th 1857, 
Str THomas Mac ear of the observatory of the Cape of 
Good Hope, discovered the faint comet in the vicinity of the 
zones which the calculations had assigned to it. 


In July 1861, Yvon VILLARCEAN prepared a new memoir 
on the orbit of the comet. He predicted a new return to 
perihelion for the 26th of February, 1864, but he announced 
that the comet would be very faint and that its small angu- 
lar distance from the Sun would probably render it visible. 
This prediction, (perhaps hazarded) was fulfilled and the 
return in 1864 was not observed. 


The next apparition was announced for 1870, M. Lrveau 
calculated the probable orbit for this epoch; following the 
method of Yvon VILLARCEAN, he introduced into the caleu- 
lation on indeterminant for which he chose three probable 
values which gave him three different ephemerides. In 
spite of the great perturbations caused by Jupiter between 
the returns of 1858 and 1864, and the absence of observa- 
tions in 1864 p‘'ARREST’s comet was detected by WINNECKE 
at Carlsruhe Aug. 31, 1870. Its position was A. R. = 16° 


38" 3°; 6 = — 10° 39.8 and the ephemeris of M. Leveau had 
assigned for the epoch a probable position, A. R. = 16" 38” 
18; 6 = — 10° 41.1. Theagreement between the calcula- 


tions and the observations is remarkable. 


Last, the return of 1877 was observed at Marseilles on the 
nights of July 8th and 9th. 

This year the return of the visitor is again expected. It 
has already been announced but the news is contradicted 
and the object which was taken for pD’ARREST'’s comet 
proves to be a very faint nebula. 

The reader will perhaps ask what interest can this an- 
nouncement of the anticipation of the return of a periodic 
comet present to science. After the brilliant confirmations 
of the law of universal attraction, which have been fur- 
nished by the different phenomena of nature, is there any 
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use in making mountains of figures in order to predict the 
epoch of return of a comet? At first sight one might think 
that such labor is no longer justifiable and imagine that it 
is without direct utility. 

Let us hasten to reject these conclusions which are in 
cuntradiction with the essentially perfectible character of 
science. Certainly it is no longer necessary to find in the 
movements which animate the stars of our solar system 
confirmations of the law of universal attraction; but the 
utility of the work in question is not limited to that. A 
great number of secondary causes act upon the bodies of 
the Universe and the effects of these multiple causes can 
only be revealed by the constant observation of all the phe- 
nomena which offer themselves for our examination. Every 
observation constitutes a function of the constants which 
intervene in the grand law of universal attraction com- 
bined with the effects of these particular causes. The ac- 
cumulation of a great number of these functions will 
permit only in the future the suspicion of the existence of 
these causes and the discernment of the part which each 
takes in the production of the phenomena which we observe. 
The constant study of facts constitutes the experience of 
science; it is not lost like personal experience, but may be 
transmitted to our successors to aid the investigations of 
centuries to come. 

Every comet presents, so to speak, a special interest to 
the point of view of our studies upon the Universe. ENcK®’s 
comet seems to suffer the effects of a resistance of a medium 
through which it moves. The great comet of 1882 has 
passed through the atmosphere of thesun and has furnished 
the elements for the appreciation of the feebleness of the 
resisting effects of that atmosphere. D’Axkrest’s comet 
likewise comes to offer us at each of its apparitions the 
posibility of measuring the magnitudes of the perturbations 
suffered, and as it passes exceptionally near Jupiter, it is 
eminently suited to furnish us the data of observation rela- 
tive tothe mass, not yet absolutely determined, of this 


immense planet, which has so great an influence upon the 
solar system. 
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REMARKABLE METEORS. 





E. E. BARNARD.* 


May ist at midnight a large meteor many times brighter 
than Venus burst forth in the high northwestern heavens, 
traversing a short path it exploded with a great out-burst of 
light, several reddish sparks dropping vertically downward, 

‘for a distance of some 2°, at the moment of explosion. The 
appearance of the meteor was that of a whirling body de- 
scending with an immense velocity and emitting an intense- 
ly white light. Point of appearance, about A. R. 10" 00" 
6+65°. Disappearance, about A. R. 9° 30"; 6 +55°. Du- 
ration of visibility about one-half second. One minute 
later the path was closely swept but no train was found. 

May 7th 3° 10" a. m. a fine meteor brighter than a first 
magnitude star shot across the southern sky with a moder- 


ro 


ate velocity. Point of appearance about A. R. 20°; 6 —5°, 
disappearing at near A. R. 18" 20"; 6 —22°. A slender train 
visible to the naked eye fora moment only. Examining 
this with 5-inch refractor, it was found to be very thin, 
and bright along its axis, and nearly straight, but it quick- 
ly bent and twisted into a long serpentine strip. Its mo- 
tion was toward the east (slightly south) one degree in 
thirty-seven seconds. [t soon began swelling in numerous 
places and finally separated into a chain of roundish come- 
tary masses, having slightly different velocities. These 
small cloudlets expanded slowly in size as they faded. Care- 
ful watch was made as the luminous vapor passed over the 
stars, to see if it in any way affected the steadiness of their 
light, but can not say that it did. This train, before it be- 
came thoroughly broken up passed over the star z Saggittarii, 
closely watching the star with the telescope I am confident 
no tremor in its light (unless very small) occurred. These 
drifting cloudlets were watched for fully ten minutes and 
were still visible when observation was discontinued. 
When last noticed the brighter masses were about A. R. 


*Vanderbilt University Observatory, Nashville, Tenn. 
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19° 40"; 5—25°. I would state that the observations were 
confined to that part of the train not far from where the 
meteor disappeared, though the full extent of the train, 
covering the entire path of the meteor, was first swept over. 
So far my observations show, always, an easterly motion to 
meteor trains no matter what direction the flight of the 
meteor. 





BROOK’S COMETARY MASS. 


BY WILLIAM R. BROOKS, PHELPS, N. Y. 

I desire to place on record as faithful a sketch as possible, 
of the cometary mass discovered by me 8° east of the great 
comet of 1882, on the morning of October 21st, ‘82, tele- 
graphic announcement of which was made at the time. 
The numerous references to it in public lectures and papers, 
as well as frequent letters of inquirey, manifest the interest 
excited therein in connection with similar masses announced 
by BarnarD and Scumipt. 

The masses discovered by the latter observers were all 
southwest of the comet from four to six degrees. The one 
discovered by me was nearly in the opposite direction from 
the great comet, viz: eight degrees east. 





Telescopic (inverted) view. 
It was a faint and delicate object in the nine and one- 
quarter inch Reflector, having a slight condensation near its 
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larger end, which pointed towards the Sun. The upper edge 
in the inverted telescopic view, was also slightly condensed, 
presenting a harder outline than the opposite side, except 
that near the larger end, where the edge or outline was 
much finer and more distinct. The entire length of the 
fragment was nearly two degrees. On the following morn- 
ing, October 22, I was permitted to verify the discovery by 
a second observation. It could be well seen but was fainter, 
and smaller by at least half a degree and the slight con- 
densation nearer the Sun, was but just perciptible. Clouds 
and moonlight prevented observations for several days, after 
which it could not be seen. Like the separate masses found 
by the other astronomers before mentioned, it was probably 
rapidly dissipated, or, as some believe, drawr. back into the 
great comet from which it had been thrown by the tremen- 
dous tidal action set up by the comet’s remarkably close ap- 
proach to the Sun at its perihelion passage. These are in- 
tensely interesting questions which future observations, it 
is hoped, may to some extent at least, solve. 
Rep House Observatory, Phelps, N. Y., June 4, 1883. 





GRAVITY ON THE SURFACE OF THE PLANETS. 





BY PROFESSOR R. W. MCFARLAND. 

It sometimes happens that men familliar with one kind 
of work, attempt a little excursion into other fields of an 
entirely different order. In this way errors are made which 
would be amusing, were they not likely to mislead those 
who are not masters of the subject. A notable instance of 
the kind will be given below. 

The force of gravity atthe surface of a planet depends 
on two things, viz: the quantity of matter, and the size of the 
body. When a body rotates on an axis there is developed 
a certain amount of centrifugal force which tends to make 
a body onthe surface weigh less than it would, did the 
planet not so revolve. But disturbing effects of this sort 
are not usually very large, except in the case of Jupiter 
where the diminution is about one-twelfth of the whole 
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weight. Incase of the earth, it is zy. Itis not difficult 
to show that the square root of these fractions will give the 
ratio of the present velocity of rotation to that which the 
planet must have in order that bodies should begin to fly 
off. The square root of x}, is 7; then let the earth re- 
volve in ;, of 24 hours, and a general loosening of things at 
the equator would take place. This is mentioned by the 
way, and is not the chief point of inquiry or remark. 

NEwrTON proved that the attraction of a sphere on a body 
outside of it, is the same as it would be if all the matter of 
the sphere were concentrated in one point—the center. 

1st. The quantity of matter. If twospheres are of the 
same size, and one has twice the matter contained in the 
other, then gravity will be twice a® great, i. ¢., a body 
on its surface would weigh twice as much as on the other. 
So, if the matter should be three, four, or more times ag 
great, then the weight would be three, four or more times 
whatit was before. ‘‘Gravity varies directly as the quantity 
of matter.”’ 

2nd. Distance from the center. Now let the quantity 
of matter remain the same but the size of the bodies 
vary. We shall have the following results: if the diameter 
of one is increased to twice its original value, gravity would 
be + what it was before: if the diameter should become 
three, four, or more times the first size, the gravity would 
be 4, 5, or a smaller fraction, of the first value. So, ‘‘grav- 
ity varies inversely as, the square of the distance.” These 
two points contain ‘‘all the law’’ of the subject; but the 
‘prophets’ sometimes grow wild in attempting to apply 
the law. 

The following then is the instance above referred to:— 


Allow me to call attention to certain assertions in the 
article headed ‘‘Cost of Life’’ in the June number of your 
journal. The points I speak of relate to gravity on the 
planets, and the statements made in regard thereto. It is 
declared that a man of 150 pounds weight would on Jupiter 
weigh about 45,000 pounds. It is an elementary truth in 

hysics that gravity decreases as the square of the distance 
increases; wherefore, although Jzpiter is more than 300 
times as heavy as the earth, its diameter is more than eleven 
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times that of the earth, and the relative weight must be 
divided by the square of the ratio. In this case the divisor 
is more than 121. The best determinations of the force of 
gravity on Jupiter give it at a little lessthan two and three 
Jourths that on the earth. So the man of 150 pounds 
would, on Jupiter, weigh about 400 pounds, not the 
enormous figure quoted above. 

So, gravity on Mars is more than half that on the earth, 
and our man would weigh eighty pounds, not two and oue- 
half, as given in the article. Every similar statement in 
the whole course of the discussion is as badly in error as 
these here noticed. 

It is well known that the destructive effect of a bullet 
fired by an explosive depends not on the power of gravity, 
but on that of the powder; and the philosophers who, on 
Mars, should attempt to catch bullets in their hands, might 
rue their philosophy As science, the article harmonizes 
well with the kind in which Jules Verne is accustomd to 
indulge.—Popular Science Monthly. 

Ouro StaTE UNIVERSITY, 
Cotvmsvs, July, 1883. 





THE SUN’S CORONA. 


BY THE EDITOR. 


It is the aim of this brief article to offer a few words res. 
pecting our knowledge of the Sun’s corona suggested by the 
observations of the solar eclipse expidition of May 6, 1883. 
By the term corona is ment the halo of faint, pearly 
light surrounding the Sun, and extending outward a dis- 
tance of a million of miles or more, being still easily seen 
by the unaided eye during a total eclipse. At other times 
it is not seen because the light of the Sun overpowers it. 
Readers not well acquainted with the scientific terms 
used in solar physics, should not confound the corona with 
either the photosphere or chromosphere. By photosphere is 
meant the shining surface of the Sun seen with or without 
the aid of the telescope. The chromosphere is a thin 
stratum of gaseous matter lying close to the photosphere, 
and is so called because of its crimson color. Itis seen by the 
aid of the spectroscope most favorably during an eclipse of 
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the Sun. At such times the rose-colored prominences that 
arise from this stratum are so brilliant as to be seen by the 
naked eye. The photosphere of the Sun is believed to be a 
shell of luminous clouds, formed by the condensation of 
vapors at the surface exposed to the cold of outer space. 
The chromosphere is chiefly hydrogen gas left behind by 
the condensible vapors of the photosphere. The gases and 
clouds of the Earth’s atmosphere, very well illustrate the re- 
lation of the chromosphere and the photosphere. Outside 
of, and resting on these strata is the beautiful, though 
mysterious, corona. What causes it, or what it is, no one 
knows. It was observedin very ancient times, and is still 
the wonder of the learned astronomer in every total eclipse. 
With peculiar energy and skill the most scholarly men of 
the world, in recent years, have wrestled with this problem, 
and so far, ouly with very limited success. The polari- 
scope, the spectroscope and photography are present means 
of most effective study. The polariscope is adapted to 
show whether the light from the corona is reflected 
light, or, is directly emitted from it as an incandes- 
cent body, by the principles of polarization. It has been 
proved by observations since 1851 that the light of the co- 
rona has a polarization proper to itself, and therefore shines, 
in part at least, by reflected light. The weight of authority 
indicates that this polarization is radial, as it is termed, 7. 
e. in planes passing through the Swn as it should be, if the 
light be reflected from minute particles in the coronal at- 
mosphere. On the contrary there were some very careful 
and trustworthy observations in the total eclipse of 1878 
that show a decided tangential polarization which is puz- 
zling indeed, because that means something very different 
which is not easily explained, And it is further notewor- 
thy, that a careful study of the instruments and the methods 
of work by the polariscope in all reports within reach, 
leaves the mind of the student in a state of annoying un- 
certainty as to the real scientific basis of radial polarization 
of the Sun’s corona, although it must be said that such 


polarization is just what ought to be expected if the corona 
is not self-luminous. 


We are glad to notice in the brief account by Mr Upton, 
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of the results of the May eclipse expedition that observa- 
tions were made by the polariscope. Decided results are 
hoped for. 

The spectrum, as well as polarized light, affords an ex- 
cellent means of examining the molecular condition of 
bodies. In 1869 the spectrum of the corona was first fully 
and fairly observed. It was then found to be continuous 
and crossed by a single bright green line. In 1871, JANSSEN 
also saw the solar dark lines in the spectrum of the corona, 
and later Professor Barker reports that he has certainly 
seen the ordinary dark lines, and now the report comes 
from the late eclipse that Professor Hastin@s has seen the 
D line dark in the corona. The meaning of this is, evi- 
dently, that the corona is composed of two parts, one por- 
tion consisting of reflected sunlight, and the other is com- 
posed of a glowing vapor of some kind that spectroscopists 
eall line ‘1474’: what kind of a substance that line represents 
no one knows, nor does the spectroscopist know anything 
about it, except that the gas it reveals is lighter than hy- 
drogen. Its position in the spectrum of the cor ona is shown 
in the following cut taken from Professor Youne’s excel- 


lent book entitled “‘The Sun’’ and is designated by the let- © 


ter x. 



























































From some observations in 1878 on this line ‘1474’, it 
seems probable that the inner and the outer corona are not 
composed of the same material. In the late eclipse, if re- 
ported rightly, Dr. Hastings observations will give ad- 
ditional light on this important part of solar study. 
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Important help to a fuller knowledge of the corona is cer- 
tain to come from photography. Because of the varying 
intensity of the light from the inner and the outer corona, 
it is of course a very difficult problem to photograph it as a 
whole, if not impossible, in view of the long exposure 
needed for the fainter portions. However, the general 
features have been taken, by persons at the same and at 
different stations and these various pictures bear a gratify- 
ing resemblance in the details shown. We fear this is more 
than can be said of the rapid sketching of good artists. 
Photography has shown the radial filaments of the corona 
in some pictures, it has been employed as an accessory to 
spectroscopic and polariscope observations, it has recently 
shown the reversal of the lines of the chromosphere at the 
instant of the beginning and end of totality, which the ob- 
servers call photographing the flash, because this surpris- 
ingly beautiful phenomenon of bright lines appears so sud- 
denly and remains in view only about two seconds, and 
then disappears as mysteriously as it came. The explana- 
tion of it is readily understood. When the Sun’s disc is ex- 
actly covered by the Moon that layer of the Sun’s atmos- 
phere which produces the dark lines in the solar spectrum 
by absorption, then, is permitted to shine for a little time, 
by its own light, the light of Swn being cut off; and it being 
intensely incandescent produces a spectrum of bright lines. 
The photographing of the flash was successfully done at 
Caroline Island during the eclipse in May. 





TELESCOPES FOR SALE.—A 44-inch Byrne, telescope and 
spectroscope, tested by L. M. Rutherford of New York 
City, 72-inch focus, in perfect order, and stand, a power of 
450. Battery ofeye-pieces, sun-diagonal, sun-shade. Equa- 
torially mounted, 5-inch circles graduated, 2 verneirs. Cost 
$590. Also, a3-inch telescope corrected by Byrne stand, 
a power of 300, 42-inch focus, on an alt. az. stand. Said to 
be a goodinstrument. Sun-diagonal, sun-shade. Cost $200. 
Sold on account of a death in family. Address, MEssEN- 
GER. 
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EDITORIAL NOTES. 





Lines seven and eight from the bottom of page 148 contain rediculous 
misprints, seen too late for correction. They should read twelve min- 
utes and four minutes instead of degrees. 





Acting Director H. C. Wixson of Cincinnati, favors us with the trans- 
lation of a valuable article from a late number of Cedl et Terre on D’AR- 
REST’s comet. The ephemerides of this comet have been published 
for several morths past, and astronomers in Europe and America have 
been deligently searching for it, but without sccess so far as reported. 





Protessor H. A. Hower, University at Denver, Colorado, has been 
spending some part of his vacation with friends in Chicago. He is 
industriously pursuing special work in mathematics, as college duties 
will permit. Weare glad to announce that he has kindly consented to 
review, for the MEssSENGER, any late works on mathematics which 
publishers or authors may send him. 





Professor C. E. PIcKERING was present at alate meeting, (June, 8,) 
of the Royal Astronomical Society, London, and gave a description of 
recent work, at Harvard college observatory, which elicited much gen- 
eral interest and drew out favorable comment from leading members 
of the Society. He had with him] the proof-sheets of his new cata- 
logue of 4,260 stars, including all those which are assumed to be of 
the sixth magnitude or brighter, in any of the standard catalogues. 
These have all been measured by the photometer, and reduced to a 
uniform scale of magnitudes requiring something like 90,000 observa- 
tions. The work was completed about a year ago, and is now being 
printed. An excellent feature in the plan of this catalogue isa re- 
duction of the principal authorities for stellar magnitude from the 
Alamagest of Ptolemy down, so that, each star will show at a glance 
the real deviation of magnitude from the photometric observatiuns. 

Professor PICKERING spoke at length on work now in progress at 
the observatory, respecting the determination of the light and color of 
the stars by photography. Of this new and promising field for celes- 
tial photography considerable has already been said recently, yet its 
importance to astronomy has not been overestimated. 





The thirty-second meeting of the American Association for the Ad- 
vancement of Science, will be held at Minneapolis, Minnesota, August 
15-21, 1883. 

The association will be called to order, in general session, at 10 
o’clock, on Wednesday morning, August 15, by President J. W. Daw 
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son, of Montreal, who will resign the chair to the president elec:, Pro. 
fessor C. A. Youna, of Princeton. The headquarters of the Association 
will be at the State University, where members will register as soon 
as possible after arrival. The hotel headquarters of the permanent 
secretary will be at the Nicollet House. The standing committee will 
meet at the Nicollet House on Tuesday morning, August 14, at 11 
o’clock. Members expecting to attend the meeting are requested to 
notify the local secretary, Prot. N. H. \WINCHELL, Minneapolis, Minn., 
as early as possible. If members will pay their assessments by checks 
or postal orders before August 8th, and be sure to take the ticket contain- 
ing the assessment receipt for Minneapolis to the meeting, as well as the 
“certificate of membership” (which has recently been sent to every 
member), much time will be saved on arrival. The assessment receipt 
Sor the meeting must be shown to the local officer in charge of the reg- 
ister before a member can register and receive the Association badge. 
Members who pay the Minneapolis assessment and are unable to at- 
tend the meeting can, by requesting it, have copies of the daily pro- 
gramme sent them free. Notice of errors in the printed list of mem- 
bers, of change of address, and information respecting the decease of 
members are particularly requested by the permanent secretary. The 
Montreal volume (vol. 31) will be sent by mail, as soon as published, 
to every member who has paid the subscription for the meeting. 
Members paying back assessments before Ang. 8 will receive, at once, 
by mail, the volumes to which they will be entitled (so far as they 
can at present be supplied). If the payments of arrearages are made 
after that date the volumes will be mailed on the return of the secre- 
tary from Minneapolis. 

Hereafter the printed list of papers entered will contain only the 
titles accepted by the standing committee for reading at the meeting, 
and the standing committee particularly request that titles and ab- 
stracts be sent to the permanent secretary at least a week before the 
meeting when practicable. As abstracts only are likely to be accepted 
by the committee for publication in the volume of proceedings they 
should be prepared ready for printing. Blanks for titles and abstracts 
will be furnished by the permanent secretary. 

By the kindness of a member, provision will be made for the illus- 
tration of papers by means of lantern-pictures, should authors take 
their lantern slides to the meeting 


OFFICERS OF THE MINNEAPOLIS MEETING. 

President, C. A. Young of Princeton; Vice Presidents, Section A. 
Mathematics and Astronomy—W. A. Rogers of Cambridge; B. Phys- 
ics—H. A. Rowland of Baltimore; C. Chemustry—Edward W. Morley 
of Cleveland; D. Mechanical Science—De Volsen Wood of Hoboken; 
E. Geology and Geography—C. H. Hitchcock of Hanover; F. 
Biology—W. J. Beal of Lansing; G. Histology and Microscopy—J. 
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D. Cox of Cincinnati; H. Anthropology—O. T. Mason of Washing- 
ton; I. Economic Science and Statistics—F. B. Hough of Lowville; 
Permanent Secretary, F. W. Putnam, of Cambridge; General Secre- 
tary, J. R. Eastman of Washington; Assistant General Secretary, Alfred 
Springer of Cincinnati; Secretaries of the Sections, A. Mathematics 
and Astronomy—W. W. Jvuhnson of Annapolis; B. Physics—c. K 
Wead of Ann Arbor; C. Chemistry—J. W. Langley of Ann Arbor; 
D. Mechanical Science—[Resigned]; E. Geology and Geography— 
Alexis A. Julien of New York; F. Biology—S. A. Fornes of Normal ; 
G. Histology and Microscopy—Car] Seiler of Philadelphia; H. An- 
thropology—G. H. Perkins of Burlington; I. Economic Science, and 
Statistics—Joseph Cummings of Evanston; Treasurer, William Lilly 
of Mauch Chunk. 
LOCAL COMMITTEE FOR THE MINNEAPOLIS MEETING. 

Chairman, Hon. George A. Pillsbury; Secretary, Prof. N. H. 
Winchell; Treasurer, Hon. George A. Pillsbury. Sub-committe on 
Invitations and Reception: Chairman, President W. W. Folwell. Sub- 
committe on Finance: Chairman, I. C. Seeley, Esq. Sub-committee on 
Transportation and Excursions: Chairman, Thomas Lowry, Esq. Sub- 
committe on Entertainment, Hotels, Lodgings and Luncheons: Chair. 
man, Hon. A.C. Rand. Sub-committee on Rooms and Places of Meet- 
ing: Chairman, Hon. Eugene M. Wilson. Sub-committee on Printing: 
Chairman, David Blakely, Fsq. General Commitee: Hon. George A. 
Brackett; Hon. A. C. Rand; Hon. John De Laittre Ex-Gov. John 8. 
Pillsbury; W. W. McNair, Esq.; Dr. Wm. W. Folwell; Charles W. 
Johnscn; Gen. A. B. Nettleton; Hon. W.W. Washburn; T. B. Walker; 
Hon. O. C. Merriman; E. VY White; Hon. H.T Welles; Col. H. G. 
Hicks; Thomas Lowry, Esq.; Winthrop Young; Hon. W. 8. King; 
David Blakely; Hon. R. B. Langdon; Hon. D. L. Kiehle; I. C. 
Seeley, Esq.; Anthony Kelly; Dr. A. F. Elliott; Hon. F. W. Brooks; 
Hon. Eugene M. Wilson. 





Bishop Henry W. WaRREN of Atlanta, Ga. suggests the following 
feasable plan for securing standard railway time on this continent: 

“In 1880, I published an article on standards ot time for this conntry, 
recommending that there be four instead of sixty, and pointed out 
that our country was naturally adapted to these standards. It was 
then proposed that the Hudson river and Lake Champlain, the Mis- 
sissippi and St. Croix rivers and the crest of the Rocky mountains 
and the Powder river were at just about the right distances for dividing 
lines. These division lines have great advantages over those now pro- 
posed. 

Ist. These lines are crossed at very few points, and by compara- 
tively few roads. 

2nd. They have the advantage of definiteness; no one could cross 
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them without knowledge. They would be much more easily under- 
stood and remembered. 

8rd. Such a division prevents two or more standards of time in one 
city, since such cities are not on both sides of these dividing lines. 

4th. It prevents a road going far beyond the dividing line to reach 
the end of itsdivision. Thus, the Lake Shore & Michigan Southern 
railway would use Eastern time to Cleveland, and the Nickel Plate 
running parallel and through the same cities would use Eastern time 
to Bellevue 60 miles beyond. 





Rev. R. M. Luruer of Philadelphia, Pa., is certainly doing prom- 
ising work with a 2.8-inch telescope. July 4, he writes: 

“Herewith I send you a sketch of the great sun-spot, as seen by my 
telescope July 2, at 4p.m. The small nuclei, intensely black, seemed 
to be disappearing, and were most of them gone on the next day. 


Sun-spot, July 2, 1883. 
I have not attempted to show the stippling or fine marking of the 
Sun’s surface in the vicinity of the spot, though it was very marked.” 
Mr. LUTHER is soon tu have a much larger instrument probably of 
Mr. BRasHEAR’s make. 





Professor 8. P. LANGiEy, of Allegheny observatory, announces as- 
tonishing results in late lunar researches. Though from a private 
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letter, his own well-chosen words are the best. Under date of July 
i+ he says: 

“Weare engaged here in our routine work, and in the ‘reductions’ 
ot the observations undertaken at Mt. Whitney, on the amount of heat 
the Sun sends the earth; upon the distribution of heat in the solar 
spectrum, and so forth. 

In this connection (although the relation may not be at first obvious) 
we are measuring the heat of the moon by the bolometer, and the light 
in its spectrum by other methods, in order to ascertain the temperature 
of the lunar surface. Our preliminary measures already warrant us in 
announcing a different conclusion from that reached by Lord Rosse 
who from the fact that a certain specimen of glass absorbed more of 
lunar than of solar heat drew (as is well known) the inference that the 
lunar surface in sunshine was nearly of the temperature of boiling 
water. We find no evidence whatever of this, but are led by other 
experiments to believe that the fact (which we do not question) that 
most kinds of glass absorb more lunar than solar heat has no such ex 
planation as Lord Rosse assigned to it, but is due to selective absorp- 
tion of the solar rays by the lunar surface. We find no evidence of 
any but reflected heat there, and so far as our experiments go, no in- 
dication that the absolute temperature of the lunar surface, under full 
sunshine, is high enough to give any iudication whatever of its ex- 
istence, to the most sensitive apparatus we have.” 





The Rumford gold and silver medal has lately been conferred on 
Dr. Henry A. Rowxanp, Professor of physics in the Johns Hopkins 
University. In 1796 Count BensamMrn RuMFORD entrusted a fund to 
the American Academy of Arts and Sciences in Boston from which a 
medal was to be bestowed from time to time, for notable discoveries 
in light and heat, but up to 1861 the medal had only been given once. 
Since that time it has been conferred on: Ist, RopERT Hark, for the 
compound blowpipe; 2nd, Joun B. Ericsson, for improvements in the 
coloric engine; 3rd, DANIEL TREADWELL, for improvements in the 
construction of cannon; 4th, ALVAN CLARK,’ for improvements in 
achromatic telescopes; 5th, GEoRGE H. Cor iss, for improvements in 
the steam engine; 5th, JosepH Harrison, Jr., for his method of con 
structing steam boilers; 7th, L. M. RourHEerrorp, for improvements in 
astronomical photography; Sth, Joun W. Draper, for his researches 
on radient energy; 9th, J. WILLARD Grzss, for his researches in ther- 
modynamics; 10th, HENry A. RowLanp, for researches in spectrum 
photography. 





Mr. 8. J. Corrigan, Nautical office, Washington, D. C. (late of St. 
Peul, Minn.) is now at work on the computation of the special pur- 


turbations of minor planet 33, (Polyohymnia) by Jupiter, Saturn, Mars 
and the Harth, from 1867 to 1879. 
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Professor E. CoLBert of Chicago, formerly in charge of Dearborn 
observatory, in 1880, did some important work on the orbit of the com- 
panion of Siréus, which we have not seen in print, except in circular 
form for the convenience of himself and friends; neither did we know 
of it until he kindly furnished usa copy. The elements of the orbit 
are :— 

Semi-axis major, 8°"41 Eccentricity, 0°58. 
Mean motion, 7°°26 Period 49°6 years. 
Inclination 57-°1 Position of Node 42°°4. 
Date of Apastron passage, A. D., 1867-0; giving, Node to Periastron 
3:0, measured in the direction of ‘the Star’s (retrogr ade) motion 

[For the apparent orbit, a = 7: 682; e-= 0-848; angle between axis 
and Node line, 9° nearly. | 

The preceeding elements give the following as the wxdisturbed places 
of the Clark Companion for several subsequent years: 








Pos. Ang’l. | App. Dist. Pos, Ang’l. | Ap». Dis! 


Degrees. | Seconds. Degrees. | Seconds. 





| 
1881-2 | 45°55 99 1888.2 12-9 
18822 | 43-1 9°45 1889:2 3561 
18832 | 40 4 8:85 1890°1 322-2 
1884-2 37-25 8-2 1891:2 2739 
1885:2 | 33:5 v4 1892.2 242°5 
18862 | 28-8 65 1893-2 224-6 


1887-2 22-4 5°6 1894-2 211°6 











| 
| 
| 
| 
| 
| 
| 
| 
t 





Last year’s observations confirm the remark of an eminent astrono- 
mer who said that successive values of the position angle agree well 
with the observations. Professor CoLBERT thinks the observations 
suggest the existence of a disturbing body whose massis tothat of 
Serius, as Jupiter's mass is to that of the Sun,though small compared 
With the mass oi the known companion. 





The following query and suggestion are deserving of special atten 
tion :— 

Do those who use the graphical process for double-star orbits given 
in “A Hand-book of Double-Stars,” find the method of determining 
the Period practical? I am accustomed to test my results by direct 
calculation of areas, and find there is apt to be a discrepancy. By the 
way, cannot amateurs who are diverting themselves with these opera- 
tions manage to compare results ? N. M. M. 





Three excellent articles are in hand and will appear soon. They 
are “The constant of Aberration and Solar Parallax,” by Professor A. 
Hat, “On the reduction of different star-catalogues to a common sys- 
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tem” by Professor W. A. Rocers, and “On the position of Lumbda 
Ursae Minoris” by Mr. Joun Tatuocx, Jr. 





Elements of comet (b), 1882, by Mr Jonn Tariock Jr., of Williams 
town, Mass. 


“ g Sept. 17.14302 
Log g 7.9164079 
w 70° 2’ 23."16 
Q 346 18 30 45 Mean Equinox 1882.0 
¢ 142 8 28.22 } 
g 89 20 18.35 
a 123.75 
e 0.9999332 
S26 1376.6 years. f 
These elements were computed from the following normal places :— 
Greenwich M. T. a é No. of obs- 
1882, Oct. 8.0 105 29" 22.°76 + 0*.140— 10° 15’ 48.°744."06. 21. 
“ Nov.24.0 9 8 32.92 + 0.237—27 7 2.941. 22. 16. 
1883, Jan. 29.0 6 13 34.56 + 0. 241— 22 54 19.542.22. 16. 
The computation was made by Gauss’ method as glven in the “Theoria 
Motus.” I am under great obligation to Prof. T. H. Sarrorp for ad- 
vice and assistance. 





PERSONAL NOTES AND QUERIES. 

Thanks to Mr. W. Upton for notes and documents respecting the 
late solar eclipse expedition. 

Mr. C. H. RockwEnL gave prompt information touching the same 
matter on arriving at San Francisco. 

We were delighted to learn something from his own pen, a few days 
ago, of the distinguished work that Dr. Cuas. 8. Hastines did at 
Caroline Island. More will appear soon. 

We have, for distribution, a few copies of the two papers recently pub- 
lished by Professor JacoB Ennis entitled, “Two great works to be done 
on our Sidereal system.” 

Mr. Joun R. Hooper is verifying the places of suspected new 
double-stars. Report will be ready soon. 

W. D. Huuetr of Sodus, N. Y. has recently receiveda new 84- 
inch Reflector made by Mr. BrasneEar of Pittsburgh. 

Our thanks are due to Mr. Henry W. Faust, of San Francisco, for 
new subscribers to the MESSENGER. He is pleased with his new 64- 
inch Reflector also made by Mr. BrasHEAR. 

Some friend has sent us the editorials of the Albany dailies (June 18) 
respecting Mr. WAGNER’s motives in not rewarding two comet dis- 
coveries named Those editorials seem to us a little too “previous.” 
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Another friend wishes to find a good book on the pronunciation 
of the names of the stars. 





Assistant F. J. Parsons, Field Memorial observatory, Williamstown, 
Mass. has been doing solid work in securing a better orbit for comet 
Wells than that shown by the elements which he published in A. N. 
No, 2427. His three normal places depend on about 150 observations, 
carefully corrected for the star positions where better star-places could 
be found. 

The parabolic elements thus obtained are: 

Perihelion Passage 1882 June 10.52908, G. M. T. 
Long. Perihelion 53° 55' 56."78 
Long. Ascending Node 204° 56’ 18."61 
Inclination 73° 48’ 34."88 
Log. q. 8 7836381 
Acomparison with the middle place gives for C—O. 
4icos ? + 0.702 
4B — 0."24 





Elsewhere will be found a full page cut of a fine telescope which we 
had the pleasure of examining recently, at the ware-rooms of Messrs. 
Jas. W .QUEEN, & Co., Philadelphia. The clear aperature is 41¢-inches, 
seeming to be well corrected for spherical and chromatic aberration; 
five negative eye-pieces, a diagonal, a polarizing solar eye-piece; the 
circles are graduated on silver, reading respectively, with microscope, 
to five seconds of time, and minutes of arc, and the polar axis has a 
universal adjustment for latitude. The driving clock is of a neat pat- 
tern, seems thoroughly efficient, is provided with centerpoises so that 
winding does not disturb the rate. The stationary mounting is bright 
black in color, and appears to be -in every respect a substantial and 
elegantly finished telescope. It is made by T. Cook & Sons, Bucking- 
ham Works, York, England. 





In these days of active cometary astronomy, students interested in 
this branch will be glad to know that the popular treatese on this 
theme, published several years ago, by Dr. J.C. Watson has recently 
been republished by 8S. C. ANDREws of Ann Arbor, Mich. During: 
the author’s life, this exceedingly interesting bork, was never promi- 
nently before the public, and its merits were not generally known; and 
Mr. ANDREws has certainly done a needed work in printing a new 
edition of one of the few books that will continue as an authority in 
cometary science. As Professor HARRINGTON has well said “it is not 
only readable for the general public, but it is a useful summary for the 
professional astronomer.” Price, in cloth, $5.00 
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BOOKS. 

Elements of the Differential and Integral Caiculus; by a new method 
founded on the true system of Sir Isaac Newton, without the use of 
infinitesimals or limits; by C. P. Buckingham. Revised edition, 
pp. 387, 8. C. Griggs & Co., Chicago. 

This work is intended as a college text-book, and covers the ground 
usually embraced in such treatises. Prof. Buckingham claims that 
he has “constructed a vigorous mathematical demonstration, entirely 
free from all metaphysical reasoning, and which is now set before the 
public for the first time, showing that the equation ®=2r is not only 


significant, but that 2z in that equation is the true differential co-ef- 


ome F e 4 P ee eo 
ficient, and that the hitherto unauthorized substitution of = = 18 per- 


fectly justifiable.’ The notation employed is that of the infinitesimal 
method, and the new method is called the “direct method of rates.” 
A differential is called a concrete symbol which represents the rate of 
change that would take place at that rate continued uniformly for one 
unit of time. 

A discussion of the methods of limits and infinitesimals is given in 
the forty-page Introduction, and thirty pages of the appendix show 
applications of the author’s method to Geometry and Mechanics. 

Sixty-one examples (together with answers to those in the body of 
the book) have been added to the revised edition, thus making a fair 
collection of exercises. This work is well worth the attention of teach- 
ers, for its suggestiveness. The press-work and binding leave little to 
be desired. ASS. 

BOOKS RECEIVED. 

Authors or publishers sending books or papers for notice will please state, 
for general information, the price, and where they may be procured. 

Recreations in Astronomy by Bishop HENRY W. WarrEN, Atlanta 
Ga., published by Messrs Harper Brothers, Franklin Square, N. Y. 

A new Political Economy by Joun M.Grecory LL. D. published 
by Messrs Van Antwerp, Bragg & Co. Cincinnati, O. pp. 385. 

Empyrical and Rational Psychology by A. ScuuyLeR LL. D. Pres. 
ident ot Baldwin college, pp. 484. 

The Principles of Logic (by the same author) pp. 168. 

A Complete Algebra (by the same author) pp. 384. 

Elements of Geometry (by the same author) pp. 372. 

Surveying and Navigation, late edition, (by the same author) pp. 
403 with tables. All published by Messrs Van Antwerp, Bragg & Co. 
Cincinnati, Ohio. 

A Treatise on the Principles and Applications of Analytical Geom- 
etry by Henry T. Eppy, Ph. D. University of Cincinnati. Messrs. 
Cowperthwait & Co., Publishers, Philadelphia, pp. 200. 

A short course in Qualitative Analysis by Professor Joun H. Ap- 
PLETON, Brown University. Messrs. Cowperthwait & Co., publishers, 
pp. 112. 

Physical Geography, by M. F. Maury, LL. D. University Publishing 
Com. ¥. 





JAS.W .QUEEN & CO. 


924 CHESTNUT ST., PHILADELPHIA, 


Practical & Scientific Opticians 


ACHROMATIC, OBJECTIVES & TELESCOPES, 
EQUATORIAL MOVEMENTS, 


Complete with Clocks, Eye-pieces, Diagonals, Micrometers, 
Spectroscopes and Polarizing Solar Eye-pieces. 
Reflecting Telescopes with Silver-on-Glass Mirrors, equa- 
turially mounted with or without Clocks. Silver-on-Glass- 
Specula, Flats, &. All Instruments guaranteed for ae- 

curate performance. 
Catalogues as follows sent on application: 
Part 1Mathematical Instruments, 162 Pages. 
“ Optical Instruments, 186 
= Magic Lanterns, 126 * 
. Philosophical Instruments, 160 
“ 5 Meteorological Instruments, 20 


Carleton College, 


—_ A T— 
Northfield, - = Minnesota. 


PULL PREPARATORY AND COLLEGIATE DEPARTMENTS. 
ENGLISH, SCIENTIFIC, LITERARY and MUSICAL COURSES. 
ALL DEPARTMENTS OPEN TO STUDENTS OF EITHER SEX. 
EXPENSES VERY LOW. 


—t + Oo 

Special advantages for Scientific Study. The new Edi- 
fice for Ladies Hall in process of erection, and to be com- 
pleted January Ist, 1883. 


CALENDAR FOR 1882-3. 
Winter Term begins Wednesday, J ~ gg 3d, and ends March 15th 
Term Examinations, March 15th and 16th. 
Spring Term begins Wednesday, March 28th, and ends June 14th; 
Term Examinatiens, June 11th and 2th. 
Examinations to enter the Collegiate Department, June 8th and 9th, 
and September 4th. 


Anniversary Exercises, June 10th-15th. 
Fall Term begins Wednesday, September 5th, and ends December 
20th, 1883. : ‘ 
For further information address 


JAMES W. STRONG, Pres., 
NorTHFIELD, MINN. 
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JAS. W. QUEEN & CO. 


[SEE PAGE 163. 
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A Monthly Review of Astronomy. 


IN TEN NUMBERS ANNUALLY. - 








IMPORTANT OFFER!! 

For $3.00 sent before Sept. 1, 1883. The MessENGER 
will be sent fur ONE YEAR and alsoa copy of HARRI. 
SON’S BEAUTIFUL TELESCOPIC PICTURE OF THE 
MOON. 


(The three days’ old ecresent) with descriptive pamphlet 





“@xHE MessENGER is the only periodical in the United 


E35 States devoted exclusively to popular Astronomy. 


Observers and students in this delightful branch of study 
are lending generous and unexpected aid. Letters of com- 
mendation have been received from many of the Astrono- 
mers in all parts of this country, and also from Europe. 

Astronomers generally are respectfully requested to favor 
the MEssENGER with late Astronomical news on the 20th of 
each month, or before, so that all interested in work going 
on may be favorably served. 

For further information 

Address ‘* SIDEREAL MESSENGER,” 
CARLETON COLLEGE OBSERVATORY, 


Northfield, Minn 





P.H. DUDLEY’S 


System of Electrically controlled clocks for distribution of Observatory time to 


Railroads and Cities. In use over three years and on sixteen diferent Railroads 





The cut represents our No. 10—144g inch dial Regulator, wn- 


equalled for Train Reporting and Dispatching. In this system on Stand- 
ard Clocks, the second hand, as well as the minute hand is controlled. 


Send for Circulars and estimates to P. H. DUDLEY, 
6644 Pine St., New York. 














MASS. 
—MANUFACTURERS OF— 


MEAN TIME, SIDEREAL AND IMPROVED BREAK-CIRCUIT ° 


Which are acknowledged by scientific men to be the bestin use. Im 
porters and sole agents in the United States for the celebrated 


Watches & Pocket Chronometers. 


Made expressly to their order by VICTOR KULLBERG and JAMES 
POOLE & CO., Lonpon. 


Scientific Instruments imported to order from L. CASELLA, London. 


FAUTH & CO., 





ASTRONOMICAL WORKS 


WASHINGTON, D. C. 


EQUATORIALS, TRANSITS, MERIDJAN CIRCLES, 


ASTRONGQMICAL CLOCKS 


With Break-Circuit Arrangement. 


CHRONOGRAPHS. 


and instruments for higher Geodesy and Engineering purposes. 


i SEND FOR NEW CATALOGUE... 





ASK FOR 


DIXON’S 


AMERICAN 


ETE ALES 


ot 1°) a 
S M—Soft Medium. 
M— Medium. 


H — Hard. 
V H-Very Hard. 


JOS. DIXON CRUCIBLE CO. 
Jersey City, N.J. 
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